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(54) METHOD FOR MANUFACTURING COLOR FILTER 

(57) Abstract: 

PURPOSE: A method for manufacturing color filter is 

provided to form a color filter layer with an excellent 

film hardness by forming a silicon dioxide layer as a ■ — —————— 

buffer layer thereby preventing an interface from be ' i ' i^^'^^^^ v^^^^^ 

stripped due to an insufficiency of adhesion between ) I H 

55a 55b 55c 

layers during an aligning or cleaning process by 
using a thermal transfer method. 

CONSTITUTION: A transfer film for forming a black 
matrix layer(53) is arranged on a substrate(51) 
spaced apart from each other, then is adhered 
closely to the substrate(51) in a vacuum state. The black matrix layer(53) Is transferred on the 
substrate(51) by the heat emitted from a photothermal converting layer. The first color filter layer 
(55a) is transferred on the substrate(51) by using a transfer film for forming the first color filter layer 
(55a). The second and the third color filter layers(55b,55c) are transferred on the substrate(51) 
through the above-mentioned same process. A passivation layer and a transparent electrode layer 
(57) are formed on the substrate(51) in order, or the transparent electrode layer(57) is formed on the 
substrate(51). A buffer layer of silicon dioxide or silicon nitride(SiNx) Is formed to Improve the 
adhesion between the color filter layers(55a,55b,55c) and the transparent electrode(57) before 
forming the transparent electrode{57). 
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* «J='^j-A)7)fe ^o) u>^3jg).4. ^t\. H).^2]s|.7]|^^ ^7] -^>-¥-ol) ^#t^^Ai ^-S-al-^ SiO 
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4. 

^ t'^'Hl 5i<H^i, 1-?^ DflEBJi^ ^^^-8- l-^-g: 3711 >Hl7l-;^ls. 5afecll, zl- ^46^ m nfleelia. 

si :^l£"J^'?]'5l zl-71 4=4. 

^^11, iEgi^^ -i-HSA-l 71-^J- ^el A]-g.£)^ ^^o. AVsl-l-(CrOx)^ 1- -^l 

■& <^1^^^ m i^HJ^eJi 4*^1- ^4. 

i3lEl^°14 E-"J «J-'?]ir "l-g-sH ^^7]^ 3#ol4 ■a-'a^i: 'il 400 Lll^l 2G00Afil Y-^ll 

^-^j?!: 4-§-, iSelJiiiEfl3]^;gt ol-§-«H '^llsel:ii aimi: ^-^j*V4. £Elh Hf-4 H# -y-Sl-i-^ °1^*V 
2%^ ^ £^ 3f^4* 400 m^l 3000AS1 ^-^^5l-7l£ ^4. 

-S- «l-^2l «llse^i#^ sl-7] ?? i41;^l ??2l ^j^^t ^ 51-^^, "4 ^^1^ 400 Ml^^l SOOOAo] ^"^-slcf. 

(D Hf-t® 31- 3f-#/3i- tl-sl-i-t® a«- l^S^^W3l-^(5) 3f- tVS^tWHf-t/H-t ^vsl-i-f^ 

■i-21 ^V5.7i- ^Av^ AiissAi, ojt ^el7i^>a-o)i ^^HM 0.5 m^l 1.5/ffli ^^1^1 tai Di)E 

-iJi^i "llHelif^ ^^^-§- ^4s.^] ^"Si: ^>-8-t SJ4. <^1# -^l-g-iv l-ai n))E6j>,^o:| ^a^bj-.^ o. ^-^^ 
^, "a^-l 7l?!:Aj-o]] i;^lElu.(positive)^ iSsfl^l^^E^ Si*!: 4w, ?! ^'^'-4<^ 5Mefl^l:±:B sflElA *Ja^ 
t!-4. =1- ^, iSeflxliE 3))^ol ^Aj^ 7i^v o)) s.<g^ 1000 Lll^l SOOOA^l ^-^S. i^l ^^2t\jL, o\a] 
"37l^j -g-^^i ol^g-sH ^7] 5^^* ^^-Sl ;(1l7^^0.s.;i^(e|nE 5. = (lift-Off) "oH) "flS^ 

^n^^ ^^jt!-4. 

a. .t^gfil #^ fflEg^>,^o.sA-] -AV^^Sl 2^4<^1 71-^J- ul-%V3i5).t:K Dljegli ^Aj^ #^5LA^, 

^J^?!: 31- -iV^-i- cll^oll 31- ^Sl-l-, 31- £fe "^ll-fil ^^l-S 4-8-7>3-5f4. 

£ 8-8: ^ l-^ofl^i ^l-g-Elfe ^^^J-^l^l ^-^^^ 71121=^ iAlSV £13014. 

'•ll- t^sl-'S, ijix-l (81)AS^El eflo);^^Hjo| uj-t-^cf. av^] ^^o_s.^ Nd/YAG4 Ji#^4 
:ilAfl sflol;^^, CO 

2, C04 7Vi eflol^i^ 4°Uh4 lt« Nd/YAG (Diode-coupled Nd/YAG) (0.1-4W) 4-g-*l4. 

-^■71 "S-t^ Ell°l^-1'?]^ ?l:<ai], >?) il-2lEl AOM(accoustic modulator)* 7^^^ ^<yt!- ^Il7l# ^l-d 
<^^]7^s] ui 0.5. i4ip<H^ ^jojcf. o^7HlAi, si-i+s] eflc];^^ "J * <^ el 7ll a] sjAS. 4¥ji, ^ «rJal *)]7)* 

^H4<5l = (stripe)^sl afl^olsloflE em (ciot)^j-o) 3])^^ ^ o{cf_ ^ej^^ 5||o)xi «i 0.3.^] 

-^■att- ^■ll7l# xivi o]Ei7llal A}^s].^ 7;!Ji4b tv^^'Si- 4*5l-b 5l°l >i4 4f}^sl-4. 11 ^Ifrb ^"i^^^-i 
H^^"^ t^^^ :^m.i^o]s.'^^s] 3)]^^ a]J^L^ ^via-f!- ^al4 "a-^R^Liloll 7^AiH O.S 4^\M ^ Sl7] "H-S-"14. 

^"i'S ^^o^z] 7ilsl «] 0.SI 4¥'H?1 eiioi^^ui^ ^iAi-si-ji^i. t}>e ^"i^W 44 5Ll^5ll'='lEi (82)oil4 Aii7|ii]7i- a 
^€ ^ 41^^ olefl'^Klense array) (83)1- 71a1a-1 d] £i(scanning mirror) (84)oll Si'tsMl ^4. '^7lo|l 



i^i^ "lei (84)°)I ;<1l2iffl^ 'Heflol (85)« Tl^^l ^4^} Ji^> ^1-^ 1-^ -^l £i« £H (86) -^i^ 

S ^14. o] ^f- (86)5] H)-^ -i-^J-Sol 713)- (87)?1S. ^AfsJcK o:\7]o\\A\ 3|] 

(88)sl -§-31 ^^El (89)011 fi]5H ^l<H7f ^4. <=^7]o\]^.^ %3l^± (90)* -S"?] i?!^ u]ti] (84)# 
i^JI"^ 4^1 (controller)* M-Ej-i^cf. 

•& e))o)xi, H-Hlfe ^= f-ojcl-. ^7) ellol;5ls^ iisfl, 7}±, aVs^fl, <g 

oiiA)D] 'a-g-aj-y efloi7-j7} £^ AV-§-7l-^s}4. Hj o| ^oj:^ ^'^£H(single mode)s| 7l-f aI^j. 

(gausslan)'?]-!- ^s. H^^^^^, 'M4aH.(multi mode)s) "Ji ^f-g-^f^sl-uf. 

<^-^l°ll> I. ■g^4'Hl alt l: fej) nijEeJ:^ 4^2] 43l M\^4^ ^}^^ 'i'-^4 7MH "o'-'S* ^l-l-sl-oi -Pr^l 

7m(370x400lllf)-a- 4^^!^ tq-g., AJ.7) -S-e)7lj&4:f^O.S ^Aj^ H^-fiJ ^a|-Aj* *^^Al7|7l flSj-oi AJ.7) o.£,7, 

^a-a* UV 5^ <i^<l2]sh514. 

M ^^^ls>53c).. A^V7l £Li^i-<Hl U H7)7l- °} 30fm°^l Nd/YAG eflolx) uj^: -^Qj*V a.)17)£> ^H^o^ii 

£ ^2l(split)Al^ ^ ^sflofl ^Ml z^ 'SS] 7fl3|)# 2^i^o.s^ ^ 20*/ni°l l-^j "llHSii 

II. ^£e l4 uel|s| ^ ^>ll i^lfl ^g!! "flg gj :^ J. n^5\ Cr, CrOx, Cr/CrOx, CrOx/Cr £fe 

CrOx/Cr/CrOx 5! :3. allies] 

3§Aa:2.A|ii7|-§- Ml):^l(batch) ^efls) is] E-|(sputter) M/C* ^-g-sM 31-71 a 1^1 2:?i°ll^i ^m^i^%■% ^ 
Cr ^<'in^ "S-^ 7l->iSA-l t>}a^(Ar)€ Al-g-tfojoi, CrOxf^^- al-8-7]-iS.A-l co 



(Shipley SRC-300 EEfe Hochest Korea HKR 230M)1- 1 tfl^^l 2/aiiSl ^^]s. 5i%is}^c).. oio^x-j^ 
Sp>ial- ol^sftt) A>7) 5£eflx)^,Env^ oj: 50 iflx] SOmJ/cni'S nf^, e^AVoij o^j^a-j flj^^E 5,e]o> 

(Hochest Korea) MIF 3121- ^>-g^5><^ 603i ■^tV ^^J-^^l-'^ SSsfl^l^H ^^-t ^^^t}3X^\. 

t>5L^1)Af ^1^01 Ai74ojj MA-S03[<?^a-Tr ^^J'S (ammonium nit^ate):^^^ 
(HN03):tol«:^=11.2:4.5:84.3 ^m]ir ^o'-7) t?J] i e H ^ ^, 3% 

^--8- SVGA-§-^ 20/01, VGA-8-^ 25/^ni# 4-§-S>5^^i^, ^^1 4^^^ SVGA-§-^ 20±0.5/an, VGA-§-^ 25±0.5fm 



[J£2] 







>ll -72 


^1^1 




Cr ^*^(1750A) 


^^^fl^l: 502: 
O.lkgf/cm', 25 C 


48^2.0 
kgf/cnf 


SPRAY: 505:0.3 
kgf/cm^ 25^0 


48^2.0 
kgf/ctf 


CrOx tVf^^Hl750A) 


r^i^efl^l: 50^ 
O.lKgf/cni, 25 C 


48^2.0 
kgf/cDi' 


r:^He]l^l: 405:0.3 
kgf/ciii\ 25°C 


48^2.0 

kgf/ciii' 


CrOx/Cr ^l^ni- 

(DDUA/1400A) 


O.lkgf/cHr, 25 C 


485:2.0 
kgf/cnf 


45i£0.3 
kgf/crf, 25°C 


485:2.0 

kgf/ciif 


Cr/CrOx ^If^^^ 
(IIOOA/550A) 


::^iHsfl<^l: 50^ 
0.1kgf/cIIl^ 25°C 


48^2.0 

kgf/cnf 


^^sfl^l: 505:0.3 
kgf/cDf, 25°C 


48^2.0 
kgf/cnf 


CrOx/Cr/CrOx 
(550A/550A/550A) 


O.lkgf/cm^ 25°C 


485:2.0 

kgf/cflf 


^^-^flc)): 50^0.3 
kgf/cuf, 25''C 


48^2.0 
kgf/cuf 







^il^j^lll- 5|.s)-:5! uvrt^ 7)7^|2i HVoj^ A)-.g.s|-o^ fr 7) *(370x400inirf)-a- ^1] 3J 5>7|| ^fl^^sl-^j., o] -j^j-el?] 

*-^oH| ^tj-^-^^ -H-71 l-aj Dl)E^>:(Fuji-Hunt4 CK-S171)1- i?l ^^sl-^uK o]o]a]^ AV7] :g4^.g- jf^S)- 
(prebal<e)*><^ l.Om^] ^^1^1 -B-7I l-aj nflHs^if^l- ^^^^l-^cf. 

^ ^, t.i)H?Jito11 S.S.T'ld^RM: ol-g-SH i^j'^^'S* 400mJ/ciifS 4-5-, ^^1 *1 

S(Fuji-HuntMH CD 20%°ll 704^^V ^^^§M «^i-s}5i4. ol'H^I, «4H '^S.s] t,|] e ej >-^_fi. 26°C 
^S. « 140kg/ciii's1 <a-^ S?liA^ ^11 (rinse) SH S'S^II t>7l-§l-fe ^1^1- ;*il7^s|-ji, llO'C^W^] 1^-]^^ -^-il- ^ 
^51-514. °) «fl 4-8- 1!: 3tS.4i32l SVGA-8-^ 20^1, VGA-8-€- 24/anl- ^f-g-sf^ O-H, ^4 

SVGA-g-g- 21 ±0.5/™, VGA-g-^ 25±0.5/ffl<^lSi4. 

-^fl^j^fli^ 0]%.^^. HVi^j!). 7l?i|ai<y A}^t}o] ^s]7]^^ n^m] M]^^^ 4^, -^oM -frel/l^!: iF-i^-S: 

S'S^^lEl^ ^el^lJ&^oHl PMER-6005(m«ffiib1*^#tt)l- iisf^Jl 120°CollAi ypJshsKi 

i 0.5% NaOH# ^ 64i-f ^> iiHe|)<^lsH «^«l-55l4. °1<H^1, -3-71 ^4«-* Afljy ^ aSeflJ^l^ii 

Ao>7| i£eflxli,e sfl^ojoi) ^'g(aSr©pt^;&^ LCD-BM12)i- c\^, 7}7^^tH 0.4/(mal -f-^^lt 5}-^ 

iSSjit* <a5a4. <^H^1, -^-7) ^^ NaOH-t A>-g--dM 854-i-°V ^Aj-«v d-^g., 3kgf/ 

cufiil JL^t-iLS. A^l:=g5>o^ SSsflxJ^iHl- ^1:^1*1 a}-e1«1imul ^iasl-^cf. n ^J"?) ^^l-i" ISO'C-Hl^i 20^--^'y- 

-4nn<^ ^m^^ n^ir ^^^«}^4. oi nn Ai-.g-*v s.^u\^^3. m svga-b-^ lom, vga-8- 

25/flnl- ^^ty^o^^, -^^4 3fi^^^ SyGA-g^-S- 20±0.5)Mii, VGA*^ 25±0.5^aii<^l 

III. ^lAji(R)_ ^AH(G) ^j^J] (B) gj:e}^ Ei f^al ^A j^^B_ -v_,}i ^ sjaj] zj-^^tif^ ^^js>7l ^v^] 
Dl)Hei^7)- ^A^^ 7)^^ Ai|;^^;^](ET Cold, Environmental Tech., USA)# 4*s>^ iL^i-y (brushing)^-) e|«V c)- 
^, ^^oflAi 4^4>*-lel(300W, A>s/V)s>^c]-. oj-i^Ai, 0-71 ^<gf-# 47]^7] ^t}<^ UV/IR EV2^(ashing)j<isl 
#•^-^1 51-^4. 

^^3:^ sH^i, A-l];^^^ -H-el7l^ o^) ^iab ^vg^^El-g- su-i^f.^ l-(roll)# 7]^s} 

^I-lVs] 7l5.(air bubble)!- 7ii7^§H jf 71^-i- 'a3)-A)^4. a 7)^4 Hz^^ £41# Aj-ao^] o^^i^-pti 
Nd/YAG(Quantronic 8W)'H)a1 "j-ts)^ ^fl -^J] # ^fr^l(galvanometer)# ^^.§-40^ i-;;l(>,-7j^5L: 

^ 5nn/sec)t>o1 r^ie^oi^Aj-si ^v^^e] 3fl^# ^-^^4^4. <^71o))a^, i?i$(spot)4 3.?]^ VGA?! 
ollfe 140m, SVGA?] ^^-f 130pin5. S^445jl4. <>1 "^l €^1 ^'H^ 3|)S4 VGA^ ^d-f 100/m, 
SVGA-Jl ^^<H1^ 90/flnS4. 

«14fe ^l^l-^l £ll<^14'ai- ^?l4fe "3:^14 ^^isq-a, ^iAn z}-4€e^-8- SHlf-l- ;^l7l4^4. =1 ^, ^^^V-m 
-8- £4^f-cflA) ^^ g:^ sjAj) ^vg^rfE^^ iE.4€f-# 44 4^5H, ^1-71 4^d4 ".J-'a-^a ^^4?h°-s---«1 



^^1 m^o] -as^s. sic}. 

?J ^^9] ?e^4^E| c}^^ 250°CPllAi lAl^V^Eoj pgsj-Al^c)-. 

■tlaii- 7l7il^<y ol-g-sl-'^ 7)|3Jb-Hl 4^-] , o] 7)^^ UV 5 <i^^e|5f5i4. »l<H^i, 'J^SA)_^^;^1. 

-§- «l)^l(batch) ^Ei)al ^BjEi M/C-1 Aj-g-sH S 3^ S^l^llAi -a^j^^^ol 7 ^4 8«/d2] ITC^-i- 51-^4. 









|DC IKw + RF IKw 




|l0-7 ifl^l 10-5 1 




|2.3mTorr 




|50A/min 




|3min 




I-2OOOA 


<>>3?(SCCM) 


|300 


^ : . ^ \ 7^ vs-L ^1 3 J ^tJ tr J 1 -7II jJl -7-I € 


|200"C 



'='l«H^1, 5g^iAi4i4^ B)l^l(batch) ^tflfi] isje] m/C* 4-§-5f°i ^^-1 S. 4s\ 3i^-HlAi 'g^jp^i^i-oi 7 ^x] sQ/a 



[St4] 



4 



7m ^if. 



Si02# 
RF 3.5KW 



3 X 10-6 Torr 



3.3 X 10-3mTorr 



3min 



~2000A 



300 



ZOO'C 



ITO# 

DC IKw + RF IKw 



3 X 10-6 Torr 



3.3 X 10-3mTorr 



3min 



-2000A 



300 



200''C 



aj-o) ^A^, ^ ^A^ ^^el-lEif^oi ^A^^ y]^j^ -tD^s}?)] A\:%t\<=$,iL, o] 7]^ UV ^ <a^^e]5l-S(4. 

<a^^Aj ji^A>(japan Synthetic Rubber Co.)^l -S-SoKOptomer) 556600^]- SS06004 o] 

* 7l^Aj-„|) ^^£^5].«cf. o) ^41-^ 120°Co1lA^ 7p^S|-t!: 4b-, 230''C'>ilA-l lAl^-g^oj 7^7^^t\c^ 2.0um 



^o^7l iL^f^O) ^A^^ 7)^.|. ^ 7lEl- 7l7i|^0) Hj-.^ O.^ Tfl^SV/l) Afl?§*>^a, o) 7)^ S.^^ UV ^ -g^lEl 

^%K^]±7.}^- ufl^l(batch) ^ns] isjEi |vi/c# A}-g-s}o^^ SiOj** i-^i^^^l aII^uJ-^b)- ^°^5t-7il sj02* 

# 2ooA^i ^^is. ^^jsi^ji, iTOGii- -a^j^-iihoi 7 m4 sfi/D'^u T^^i7f 2000A01 ^it^ 



o=|7lo)lA^, ^sjAfl iSEflxl^Es.^ ^^^l*lE(Fuji-Hunt)4^i) sflH 6011L, ^i^! st-'^ ^^V^^ 
(Fuji-Hunt)Af^ 6011L, ^e^Jl z^-^ eHj^liSsfe ^^mH(Fuji-Hunt)4sl 6011L# ^hz]- ^V-g-^l- 

^* 71^1^1 ^fe ^<^1 ^^V^ioio^c].. rzeiH- ^ t'^oiiAj^ s.- <g7^s].^ 4sL^ 4-§-5}Ji, 200 tflx] 300°C, ^§1 
^ Si»4. 

^(:iS) K5400<H1 44 ^^§45^4. 



[JiS] 





^i4^4 


|^5^^4 -a^^s 




IH 


|4H 


^^(G) ^4t 


IH 


|4H 




IH 


|4-5H 



•^•4 S 55-^4, ^n^^i^ t414t4 47g£7} sj=-^J-^4^ ^* s^-Jlt^ aiSi4. 

^ 45i°)l 44 42:^ ^J-4lEi#4 114^^, 44#^,^, Mll^^), 4t^^ 51 ^-!i45 #^^-1- 4^^4fe 
44 S4 ^^4^1^, #^M41- 4ii^44S4. 44°il4, 4 c-ihl4?jt-g: s.^ M] ^^j44 4 ^^^T^ 
*41>^44. 

^^l 44, ^4 t4€4f^(^4: 4 1.2^ini)5l °^4^^-8- Pl4^^!fl-^(ASTM) D3359-93, X-^S 4-^]^ 

4=iH(X-cut tape test) 444 ^^^4^-5-4, ^ 14^ 44 i 6'^| £44 44 ?|-4. 



/■i£67 





^4(R) 


^4(G) 


^4(B) 


^Alc.|) 


5A 


5A 


5A 


a) Hoi) 


5A 


5A 


5A 



-S-^l ^4, 44 5 ^^4 t4^4f-(^4: 4 l.2m)s] 44-g-4^r 4 2>4^Eit-i- 44-g->'fl(5% NaOH, 10% 
HCI, Y-T^'^lS.44^, N-H|'i41-&l^(N-methyl pyrrolidone: : NMP) 5? oj^n^aj <||:l-{isopropyl alcohol: 
lPA))o\] 25°Co||4 4 10^^<?> 4-^, 444 4 ^^4^4#4 4^4-# SSt^5-4 #^^4S4. ^ ^^^14 
S 7i 4E1-V!: H)-4 ?|-4. 47)44 ae 

. 4 3^14'^1'a 44f-^^<^l -f^44^ 7ji: 44\E4. 





5% NaOH 


10% HCI 


Y-^4-?-44€ 


NMP 


I PA 






-M44 


^4(''Eab) 


1.83 


0.63 


0.63 


0.47 


0.35 


0.97 


0.65 


4-4(^Eab) 


1.86 


0.59 


0.55 


0.58 


0.50 


0.58 


0.85 
















1 




^J^(^Eab) 0.43 



0.35 



^^(-^Eab) 0.86 



]|0dL 



-i^('^Eab)||o.72 [[osT 



^^('^Eab) 0.15 



0.82 



||0.35[|0.78 



0.29 ||2.59||0.31 



0.89 



||0.47||0.27 



0.29 



l0.52| |0.34 



0.23 



| |q.49 



0.59 



]|oiI 



0.67 0.58 



0.56 



1|0-65 I 



^Aji ^^s^^u]%.{^7^: ^ i.2m)^] ^^^d* #^5f7) ^5}o^, ^± ^-^'A^M^] 250°C^ 



^ S. 8-^1 H-Efv!: 44 ^c).. 



[JE8] 





1^* 


^'5^(R)(AEab) 


|^^-!!(G)(AEab) 


*i'y^(B)(^Eab) 






1.45 


|l.28 


1.54 




1.25 


1.45 


1.36 


"-M, ^^ ^ ^^-ii! ^^^^^^i^^-. ^ i.2H4 •^^^<^# ^^^^h s g-^i q-Ei-iflsit:}. o.i7ioi)>^^ 

^2^^ '^1-1-4 





^i^l: ^flt:i-i-t^lEi(Weather-Ometer Ci65/XW)-g:£: 53-88°C^-^: 20-70% RH^^IL: H>^Hfe -ii^'il f}-^ 
(Xenon Sunshine Carbon)>^l^: 250^1^ 



1 


^^{R)(^Eab) 


^^Jj(G)(AEab) 


^j^^(B)(AEab) 




1.64 


0.82 


2.17 


tijilLt^l 1 


2.85 


2.82 


1.81 



^^-t ^^j^H ii loofl ufEftflo^cK c^7lo]iAi 7)^AB^^ ^^A>oi 1737 ^]o] gEil^(bare glass)oli^K 



R(1.0;^n]) Y: 27.7x:0.54, y:0.34 



GiJXOfM) Y: 56.6x:0.32, y:0.50 




R(1.0//m) Y: 27.7x:0.53, y:0.34 
— ■ , — 

G(1.0/aii) Y: 56.6x:0.31, y:0.50 



B(1.0;Mii) Y: 22.1x:0.15, y:0.16 



|B(1.0H Y: 22.1x:0.15 y:0.16 
-^71 it 6-10^S^El ^ Sife 44 ^-^1, ^Aloiio)) tt}^ ^^^ef^Eits) -aaj-^j, Lil-gAj^ tfl4>a ^ -ai^f 



Hit!-, ^ "J'^fil t4^Ei #2fl2l ^^4^Ei ^l^uvai Hl5><^ ^12-§^^4'?1'^1 f^:a i^t^sH ^Il3isf7i7> 

44 ^12^ I^41E14 7^^2]- ^^sM4 :i ol-S-s] -a^-*^, 44f-^j, M]^^^, mt^j ^ -a!4a ^'E-t}^, 



(a-l) 7]s^^M 1-^ "DH^i ^^j^ -i-^i: a^t!- 4^, i£e|4i^EJl3i)^3g^ ^gj-oi^ a.en D))Eei>- -^^^ 
(b-l) 7)^4 -aa^slol <a;5i4(thermal transfer)^^ S.%^\jl sm^f-o)) ^«l-gr 

(e-1) -^1-71 1-^ Al, A2 ^ ^13 §e^€E-1f-o| ^^^^1 7)^i: 200 ~ SOQ-C^l 7^t\t[^ °A 

(f-1) -^J-71 ^"l^^f^* ^^jsfe -a-^ll- o.^- sl-^ ^^el-lEl2] ;!fl2:1]-'?3. 

^fll*oHl 51^01^1, -^-7) ^^l7l- 800~4000AolJi, ^^]*^<>] 2~ 100ft/??] §fe ^e)-! 

•3. 

^111«^oll 5!l<H^1, -^1-71 (f-1) ^7|1# ^^151-7] 0)^0)1, ^V#t-a- c1 ^A^^l-fe 5!# s-;^' ^l-^- zhaV^Elal 
AV^M 3X^]^], iJ^sjit, ^11, ^112 9J ^fl32i-e1-lEit ^ 'i ^d, ^M^d -JJ/lEfe SL^% 

(a-2) 7l^>^oH| "flE^ii: 4-§-, iSel^iazflal-g^:^^ ^3)-<s) ^-aj qi)Es|i sfl^^ 

(b-2) -^1-71 7l*4 ^avslo] 01 o.n^, <a?lAp^ 7,)i^ve|*^ i^S>jl SJfe £ullfl.<H] ^^40. 2.4g).ocj Aj-71 ^i^aj. 

(c-2) '^'•71 !■?» ni)Ee^>,^4 ;!i)i?J:e]-lEif^o) ^a^^ y]^^ 200~300°C<HlAi fF7)|; 

(d-2) -^-7) 7)49:4 -a^'-sl'H A]2^^^%% 51^ iHlf-oll a^l-sH -^V7) 7l^>^ 



(e-2) ;^)22je}lEl#f'l ^^^^ 7]s^^ 200~300°Co1|a^ ^St-s)-^ ^n]; 
(g-2) -^-71 ^l3^e1-€E]f^o) 71^1- 200~300°C<H)Al cJ-tJ). ^ 

(h-2) •*J-7l ^'S^l^t i- ^^jS>fe AS. S>fe ttHl-^E^o] 

^fl8«J-i Slol^i, AJ.7) E,^^^*o^ ^^l7)-800~4000Ao)ji, 'a;^^«J-o) 2~100n/?°] ^i- tef^ 
Bis] ;Hla«o'-'a. 

•a. 

^<go.s. 0)^01^ So.S.^E-1 AiBjj^ ^1-4 o]^Voi a.;.! o.5_ 5}.^ ?^Vei.^E.-lo] 

(a-3) 7l?):4 -gaVEioi 5|o.D^^ ^^^AHj ^aj DjEe^^^^ if-s>fe SM^f-of] ^AfsH ^l^^H] ^] 

"HI 4lte}€Eif^# ^^^5}^ t>^l; 

(c-3) -^^71 7142:4 ^d^^o] ^o.Dl^ ^^lAH ^IZ^^eff 1: 5.^*1-11 Sib smf-ofl ^^i: ^I^KaVo)! ^]\2 

(cl-3) -^-71 7)^4 Hzi-slcH 5j[o.Dl, l^iAl-Aj ;^)3^e].^^ 3£^s>j1 5lb £m#o)| .if^^ ai/^f^l-o^ 7]^^^ 

(e-3) l-e" DflEgJ^i :,]]2 7))32j-e,>^E^io] ^a^sI 7|tfh-i: 200~300''Co1)Ai ^^^Sj-Sfb tV^I); ^ 
(f-3) 141-^oHl -T'^^^t* ^^^Sl-fe ^Iri* if-sfe ^-ft ^^'AS sfb t£>€Eial 

Afll5«J-i Sl<H^i, ^7) ^^7} 800~4000AolJl, ^Til^o] 2-100n/?'y -^^^ ^.S. sfb 

E-jai All an)- -a. 



;«fll5«J-0ll alH-^l, (f-3) ^7]]S, ^A)s^7] Oj^o,)^ ti\ ^Ajg)-^ -S-^l 0_S S}fe ^.^BflEiS) Afl^feMj- 



•a. 

1- 5^ ^-S-^S. o)^ol^ SO.^^Ei sl-q. o|Aj.o) o.^ ^Vsj-^E^o] 

(a-4) 4^7] 7)^4 "JaVElo^ ojo^oj^ ^^^-V^ ^^^^^^ SMlf-'^il ?-A>5H 7)?l-AoH| 1" 

(b-4) ^d-71 7)^4 ■a^'-sjol SZ^"^, ■a^i'^'H 41^^^^^ SZ^ £mf-<H| SAHH ^o'-7) 7)^Aj- 

(c-4) -^-71 ^Hll^-ef^El^o] ^Aj^ 7i^^ 200-300°CiAi ^^sj-fe tV7fl; 

2Z}-2^-lEif^^ ^Aj5|.i= c}.7j|. 

(e-4) Aj-71 ;Hl2^'-el-^Eif-oi ^Ajsj 7]^^ 200 ~ SOO'Ci aj ^Sl-sl-fe 07j); 

(f-4) ^7] 7)^4 >a3,'-£|<H Sio.D^^ <a^iAi-A^ ;i,|3^ve^^^ SZfe £Li^toi| jg-^^ SAftj-a) 7)^^^-011 ;!ii3 

(g-4) ;0l3te1-lElf^oi ^Aj^ 7]^^ 200~300X;°l|Ai ^s^sfe tM); * 
(h-4) ^7] f-'^^l^f'^ ^^^s>^ a^^l-^ ^^^S t}^ 

^122«J-<H) Slo-)A), AV7) Etg^^*.o^ j=^|7|. 8OO-4OOOA0IJI, ^7^«j^o| 2~100«/?'?1 5i# ^^lO-S- sfy- ?J-iJ|-?J 
^^^«J-24 

^^*J-25 

;(1122^H Sl-H^i, ^J-7l (h-4) ^Till- ^A]Sl-7l olxlo)), C] ^A^g}fe t}^ t£>«Eifil 

^T^^26 
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